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Executive Summary

These remarks are addressed to the Reply Comments of AT&T. Since the date
VT “fonMIy Comments is passed, this document is being mailed to the Commis-
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sioners directly as well as to others.

S‘??:‘??qg'j,w ynotuuethndxgnal"‘ transmission, by itself, enhances interoperabil-
et oo, SYe A perfect example is given by the four current all-digital proposals, in
B . WiMEH the coded signal must be completely decoded to baseband in order to
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transcode to any other format. (See footnote on page 4 of my Reply Com-
ments.) This mistaken idea stands in the way of devising a workable terrestrial
transmission format for the US.

Introduction

These additional reply comments are directed at the reply comments of AT&T. Nowhere in my
comments or in the appendix or in any other paper that I have written did I say *‘...an all-digital
ATV system with square pixels and non-interiaced scanning would facilitate development of ...”’
(AT&T Reply Comments, footnote on page 4). In fact, I do not believe that all-digital transmis-
sion facilitates any of the objectives of any new imaging system. What I did say (with respect to
all-digital formats) is ‘‘This is not the case.’’ (Appendix, page 8)

I do not currently advocate 3-d subband coding. With the improved channel utilization made pos-
sible by hybrid transmission, I believe that we can get very good pictures in 6 MHz over most of
the viewing area without any temporal processing at all. Since this makes for a substantially
simpler receiver, I believe this possibility is well worth investigating. 4

It is true that 3-d subband coding greatly simplifies interoperability. (See ‘‘Scalable Open-
- Architecture Television,’”” V.M.Bove and A.B.Lippman, SMPTE Joumal, Jan. 1992, pp 2-5). Even
if 3-d subband coding produced images slightly inferior to those obtained with MPEG-type sys-
tems, it might well be preferable on account of its superior interoperability. Since it now seems
that adequate performance as well as good interoperability can be achieved with 2-d subband cod-
ing and hybrid transmission, this tradeoff may not be necessary.!

The All-Digital Format
PropmmumﬂogghgadeadhomwhmdnyadvoemdigﬁdeecmofﬁsﬂexibﬂMmd

superior compression capability. These properties are those of the source coder, not the channel
coder. All system proponents, including Samoff (ACTV) and NHK (Narrow MUSE) have glways

!Note that the DCT (as well as the wavelet transform) is a special case of subband coding. Thus, the contention is not between subband cod-
ing and the DCT; the contenders are 3-d transforms vs. motion compensation and 2-d transforms.
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used digital source coding. With today’s technology, no competent system designer would advo-
cate anything but digital processing in the encoder and decoder.

What is truly revolutionary about the four all-digital proposals is the use of terrestrial digital
broadcasnng, not digital source coding. Actually, all four use some version of MPEG source cod-
ing. Therea:ehkelytobe&ﬂemcesamongthesystems,asthequlhtylsboundtobesoene
dependent, and it is necessary to handle critical scenes (lots of detail and lots of motion) in a

graceful manner.

The question of digital transmission raises a host of additional problems that were not on the table
at the time that the testing program was defined. As the calculations of service area (apparently
not made at the time the systems were proposed, since they were published only recently) have
shown, error-free opersation at about 12 dB D/U ratio is required. This raises both quality and reli-
ability issues. Assuming a white Gaussian noise channel, this leaves only 12.6 Mb/s (GI calcula-
tion) for video data, which is very small. Even this performance is not possible unless all other
- analog channel impairments are removed. All proponents are relying on adaptive channel equaliz-
ers for this purpose, and are making no allowanceatallforless-thm—perfect perfonnance ofthe
equalizers, even under the worst conditions of moving multipath.

In the experiment under way at the National Transcommunication Laboratories in Winchester, UK,
a much more sophisticated system, OFDM, will be used in the field tests to be started this spring.
They expect a transmission rate of 12 Mb/s in an 8-MHz channel and hope to get, not HDTV, but.
CCIR 601 quality.

Interoperability, Once Again

AT&T is quite right in saying that imeroperability, while desirable, is not the main goal of the
current proceding. An interoperability scheme that unduly increased the cost of normal use of the
system for entertainment TV would not be viable. However, it is not proven that interoperabilty
must be very expensive. Simple system decisions such as square pixels and progressive scanning
are essentially cost free, and are helpful. However, they are far from giving a complete solution.

Much more thought is needed to deal with interoperability among systems of different spatial reso-
lution. As I pointed out in my earlier comments, one way to do this, as demonstrated at Colum-
bia, is to combine multiresolution source coding with a channel coder that has multiple thresholds.
There may be other ways to do this, but no methods at all of achieving such a degree of interoper-

ability will be tested in the current series.

Another important aspect of interoperability is that it is closely related to the possibility of nondis-
ruptive improvement over time, which is a desired objective of the FCC in the current proceeding.
As we leam how to make better encoders capable of producing better received pictures, we do not
want to put older equipment out of business. This cannot be done by these MPEG systems, but
might be done, as I have previously stated, by operating in the frequency domain and giving the
receivers the capability of ignoring coefficients that they were not designed to use. In other
words, a high degree of interoperability also permits nondisruptive improvement over time.
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